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For the past 20 years, high resolution infrared spectroscopy has served as a valuable tool to measure gas-phase con-
centrations of ambient gas samples. We review recent advances in atmospheric sampling using direct absorption high
resolution mid-infrared spectroscopy from the perspective of light sources, detectors, and optical designs. Developments
in diode, quantum cascade and interband cascade laser technology have led to thermoelectrically-cooled single-mode laser
sources capable of operation between 800 cm 1and 3100 cm 1, with<10 MHz resolution and>10 mW power. Advances
in detector and preamplifier technology have yielded thermoelectriocally-cooled sensors capable of room-temperature op-
eration with extremely high detectivities. Finally, novel spectrometer optical designs have led to robust multipass ab-
sorption cells capable of >400 m effective pathlength in a compact package. In combination with accurate spectroscopic
databases, these developments have afforded dramatic improvements in measurement sensitivity, accuracy, precision, and
selectivity. We will present several examples of the applications of high resolution mid-IR spectrometers in real-world field
measurements at sampling towers and aboard mobile platforms such as vehicles and airplanes.
